In this paper, the analysis of the price elasticity of demand of four different categories of agricultural products in the Republic of Serbia was described. Differentiating the price and demand of these products by sales points, and using the least squares approximation method, the elasticity for all different agricultural categories was expressed in the functional form.
Introduction
It is widely accepted in the literature that the elasticity of demand expresses the relationship of percentage change in the quantity demanded of a product and percentage change in price (price elasticity of demand) or percentage changes of income of consumers (income elasticity). It is measured by the coefficient of elasticity which indicates the level of responsiveness of the quantity demanded of a product in relation to changes in the price of the goods or income of P 2017 (64) 2 (671-685) the consumers. The price elasticity of demand is an important economic instrument without which it is not possible to make any significant business decisions regarding markets, market performance and market activities, bearing in mind increasingly fierce market competition. According to (Anderson et al., 1997) , in order to predict consumer behaviour, economists use well-defined techniques for assessing the sensitivity of consumers to changes in price. The main generator of competition is certainly the mechanism of setting the market prices, established on the basis of economic law -the law of supply and demand (Božinović, Stojanović, 2011) . The trend of price volatility of agricultural products shows growth in the period 1987-1993 and 1994-2005 , while in the period 2006-2014 the trend of price volatility shows a decline, although the price volatility of certain agricultural products in this period also shows growth, especially for international agricultural products (Guerrero et al., 2016) . Food prices doubled in real terms from 2005 to mid-2008 (Gilbert, 2008) . This dramatic change in world food prices, is largely the result of speculative activities on the world commodity markets that were enabled by the measures of financial deregulation in the United States of America and elsewhere (Ghosh, 2010) . Price volatility is affected by numerous factors. One of them is the farm size, as well as the adoption of certain changes that affect the productivity and thus the prices. Agriculture is an essential component of the European economy and society (Nazzaro and Marotta, 2016) . The example of analysis of milk production in the European Union shows that the size of farms in Central and Eastern Europe is not optimal and that there are problems in the adoption of innovations and structural changes (Cechura, et al., 2016) . It can be said that such a conclusion could also be relevant for Serbia. For the Western Balkans countries which are on the road to European Union membership, agriculture, and especially trade in agricultural products, is an important economic activity. The importance of this activity is also highlighted by the CEFTA agreement. Compared to other Western Balkan countries, Serbia is the only country that does not have a deficit in foreign trade in agricultural products (Natos et al. 2014 ). The price elasticity of demand is based on two basic elements: the prices and quantities demanded. Therefore, it expresses the intensity of responsiveness of demand of some goods to change in the price of those goods (Momirović, 2007) . In quantitative terms, this relation is calculated as the quantity demanded of a product and percentage change in price. In relation to the intensity of the reaction of the quanity demanded of a product to a change in the price, elasticity can take several forms: perfectly inelastic demand (= 0), inelastic demand (<1), unit elastic demand (= 1), elastic demand (> 1) and perfectly elastic demand (= ∞), (Mankiw, 2004) .
The price elasticity of demand implies ceteris paribus of other factors of demand. In other factors which influence the demand, but which have no price character, we include the following (Veselinovic, 2010):
-the amount of income of consumers (higher income-lower elasticity and vice versa); -consumer habits (more pronounced habits-lower elasticity); -the existence of substitute of the given product makes the demand more elastic, while lower elasticity is present with complementary goods;
-greater opportunities for the use of products for multiple purposes also means greater elasticity of demand, and vice versa;
-the elasticity of demand essentially depends on the products in the structure of demand, as well as on the needs it meets.
The quantity demanded of a product, as noted, does not always depend on the price, but also on other factors. The indifferent relation of demand towards the prices is shown in the situations where the elasticity of demand is not dependent on the price. In the short term, products can be complementary, but substitution shows growth in the long run (Chavas, 2016) . In our work, we showed such situations in the analysis of price elasticity of demand of various types of agricultural products. Based on their characteristics, agricultural products represent a necessary condition for life. Therefore, people buy them regardless of the price, which makes the demand for these products to a lesser extent sensitive to changes in price. This is one of the main reasons which make the market of agricultural products mostly inelastic. Food prices may be the causes of social disorders (Bellemare, 2014) . Developing countries are more volatile than developed. One of the key causes of their volatility are the price of goods (Jacks, et al., 2011) . It is certain that the prices of agricultural products have a strong influence on stability. The research of 25 individual crop and livestock output supplies and 6 input demands in the US showed that the own-price input demand elasticities were also generally inelastic in each State of America (Villesca and Shumway, 1992). While analysing the price elasticity of demand, through review of 160 relevant studies, (Andreyeva et al., 2010) came up with the data showing that the coefficient of elasticity of fruit, poultry, milk, vegetables and eggs is less than zero (<0). In addition to the prices having no significant impact on the elasticity of this market, the presence and influence of other factors that affect the elasticity of demand reinforce the inelasticity of this market. With the strong influence of non-price factors, the following phenomenon is observed: the quantities demanded of agricultural products do not decrease under the influence of an increase in the price, but instead they are of reverse movement, i.e. the quantity demanded of products increases. Here we cannot talk about Giffen's Paradox, since agricultural products do not belong to the group of inferior goods. To a lesser extent, we can see the occurrence of the decrease in the quantity demanded in parallel with the drop in price. This phenomenon also cannot be evaluated as Veblen effect, given that agricultural products cannot be classified as luxury goods. In any case, the indifference of elasticity of demand to price changes reinforces the effect of inelasticity of agricultural markets. The aim of this research is to arrive at a conclusion on the degree of elasticity of agricultural markets in Serbia, through the research of changes of the quantity demanded of products under the influence of changes in the price per unit of a product. The coefficients of elasticity obtained through calculation on the basis of statistical data on agricultural products (quantity, income from sale etc.) in Serbia, suggest that the market of agricultural products is largely inelastic. This market cannot, of course, be completely inelastic in all categories of agricultural products which are the subject of the analysis, just as it was demonstrated by the calculation of coefficients of elasticity. Agricultural products are sold in two market segments: the markets and in shops. At first glance, one might say that these two segments are, in a way, correlated, bearing in mind that this is a group of food products for which there is a latently growing demand, and taking into account the steady growth of per capita income, P 2017 (64) 2 (671-685)
as well as the steady growth of the population. In accordance with these developments, the demand is growing. By applying the appropriate mathematical and statistical method, we found that these two segments of the market are completely independent.
Methodology
The main goal of this work is the study of elasticity of the most important economic indicators: price, demand and income of agricultural products on the territory of the Republic of Serbia. Based on the kind of these products, they are classified into following six different categories:
A In addition, based on the types of sales points, all the aforementioned categories of agricultural products were divided into two sub-categories (sectors):
1. The sale and purchase of agricultural products-Sector A (SA-abbreviation of the authors);
2. The sale of agricultural products on farmers' markets-Sector B (SB-abbreviation of the authors).
In this study, using some of the well-known facts about mathematical modeling of economic variables (see, for instance: Henderson, Quandt, 1971; Render, Stair, 1993; Božinović, Stojanović, 2006), the following two mathematical-quantitative methods were used:
1. In the first part of our analysis, we calculated the significance of the elasticity of the aforementioted economic indicators (variables), for all four afore-mentioned categories of agricultural products, SA and SB series, in particular. In economic theory, elasticity is the ability of certain economic variable (y) to react with more or less intensity to changes in other economic variables (x), which is in interdependence with y. An economic variable is more elastic if its reaction to changes in another variable is higher. The elasticity between economic variables y and x can be defined in two ways: in a functional form, or by the previously mentioned set of empirical values. As it was previously stated, one of the goals of this work is the investigation of functional dependence of economic variables, i.e. between the price and demand of agricultural products. Therefore, the elasticity of these economic indicators will be used. The elasticity (of y with respect to x) is expressed by the so-called coefficient of elasticity, given by equality:
where x 0 , y 0 denote the realized values of the variables x, y, and Δx 0 , Δy 0 are their changes per units, respectively. In this way, the coefficient of elasticity E x,y has represents the measure of degree of change y with respect on x, and it has the following economic interpretation:
If the value of this coefficient is equal E x, y = k, then increasing economic variable x of 1% implies:
-If k > 0, the variable y increasing of k%;
-If k < 0, the variable y decreasing of k%.
Using this interpretation, in the following the detailed analysis of the elasticity of the income in relation on demand and price of all of the above categories of agricultural products will be given. For this purpose, we use the following interpretation of E y, x , i.e. its absolute value | E y, x |: 2. In the second part, the correlation between elasticity of the SA and SB series is investigated. As it is known, correlation is a quantitative measure of dependence between two (agricultural) categories. If these categorias are labeled as x, y, correlation is usually expressed by the so-called Pearson's product moment correlation coefficients (r):
In dependence of the direction and the strength of correlation between x and y, correlation coefficient r takes values between -1 and 1. In the case when r > 0, the correlation is direct, while for r < 0 there is an inverse correlation. In practice, the strength and degree of correlation, in dependence of absolute value |r| is interpreted in the following way:
• 0.0 -0.7: Weak correlation;
• 0.7 -0.8: Emphasized correlation;
• 0.8 -0.9: High correlation;
• 0.9 -1.0: Very high correlation.
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Results and discussion
In this section, we consider the dependence between the prices and demand quantities of income of the aforementioned categories of agricultural products, additionally stratified according to the point of sales. The values of all of these indicatros, observed as data series in the period 2009-2015, are shown in the following Tables 1-2 . The analysis of frequency of price changes shows an upward tendency in the product category A in the SA. In relation to the frequency of price changes of other categories of agricultural products in the SA, this tendency shows the most pronounced fluctuations observed from year to year. The lowest frequency is shown by the analysed prices of agricultural product categories B and D1, without any abrupt changes in certain years. This phenomenon of sudden price fluctuations is mostly pronounced in the categories C1, C2 and D2. The category C1 reached its minimum price in 2010. After this year, the increase in prices is pronounced, as they reached their maximum in 2013; in 2014 and 2015, there was a decline in prices. Almost identical changes are shown in the category C2 prices, reaching the minimum price in the year 2010 and the maximum price in 2012. After this year, the prices were stable (minimally variable), all the way until 2015, when the minimum fall of these prices occurred. The frequency of price changes of category D2 prices shows "the sharpest" turnaround. In the period 2010-2012, there was a significant drop in prices, while in 2012, the minimum was reached. After this year, a significant price increase began, reaching the maximum in 2015.
The frequency of price changes of agricultural products in the SB, demonstrates the tendency of stable growth without any major fluctuations (sudden fall and increase of prices). The exception to this rule is the frequency of price changes with the rapid changes in the product category C2. The price minimum of this agricultural product was reached in 2010. After this year, the price increase began, reaching the maximum in 2012. In 2013 and 2014 the prices were stable, but in 2015 the prices were rising.
The prices of agricultural products in SB were significantly higher than the prices of agricultural products in the SA throughout the analysed period. This ratio of prices also had a significant impact on the amount of agricultural products sold in shops and markets (see Table  2 ). The comparison of the frequencies of price changes of agricultural products in SA and SB, indicates a harmonious relation. Such (harmonious) relation is observed in approximately the same time and the same price changes throughout the observation period. The prices of products from the category B from both sectors have approximately the same changes in the analysed period, reaching the maximum in 2015. In the category C1 and D1, the prices in both sectors were rising until 2013-2014, and in 2015 a decline of the prices of these products was recorded. To a certain extent, the prices in the category A show a disharmonic frequency. In this position, the SB prices have a stable growth without significant fluctuations, while the SA prices, in contrast, have frequent fluctuations per year of the period analysed. The situation is similar when it comes to the product category D2. In this position, starting from 2010, the SB prices have had a stable growth, while the SA prices, starting from 2010, show a decline and after this year, a significant and rapid growth. It is interesting that perhaps the highest level of harmony was achieved in the frequency of price changes of the category C2, which is characterized by frequent price fluctuations in both sectors. The prices in this category of agricultural products had almost identical changes (decline and growth) per year of the analysed period, except in the year 2015, in which the growth of prices in the SB and a fall in the SA prices was realized. The frequency of changes in the quantity demanded of products in the SA and SB is significantly different. In the categories of agricultural products in the SA, the frequency of changes in the quantity demanded per year of the analysed period is intense, i.e. the quantities of the products sold in this sector vary from year to year. This is a characteristic of the product category A; in this product category, quantities are significantly changed in each year of the analysed period, in such a way that they are alternately falling and increasing every year, starting from the first year of the analysed period (2009). In the product category B, these quantity changes show a sudden, sharp rise in 2011, followed by a sudden drop in 2012; after this year, up to 2015, a very intense and pronounced growth is present. In the product category C1, the quantity changes reach a breaking point in the year 2012, that is, a sharp drop from 19,752 tons in 2009 to only 6,531 ton in 2012. After the year 2012, a sudden and very intense quantity increase is shown -of about five times in the year 2015. In the product category C2, there is a strong continuous quantity increase, from 41,259 thousand of pieces in 2009 to 368,454 thousand of pieces in 2015, which is a quantity of about nine times. The deviation from such variable frequency of changes in quantity is shown in the product category D1 and D2, where changes in the quantities are significantly fewer.
The frequency of changes in quantity per category of agricultural products in the SB, shows significantly smaller annual fluctuations in relation to the quantities of products in the SA. The analysis of market dominance indicates that product category A in the SA is more dominant in comparison to category A in the SB throughout the period analysed. Within the category B, it is shown that the category B in the SA is more dominant in comparison to the category B in the SB only starting from the year 2013, when the market was practically taken over. In the category C, it can be seen that the category C1 in the SA is more dominant on the market in comparison to the category C1 in the SB. Identical situation is also evident in the category C2, where it is shown that the category C2 in the SA begins to dominate and take the market over from the category C2 in SB in the year 2013. The category D includes the distribution of the market, so the category D1 in SA dominates the market throughout the period analysed, while the category D2 in SB is also dominant in the market throughout the period analysed.
The coefficients of price elasticity of demand are given in the following Table 3 and, in addition, shown in Figure 1 . The price elasticity of demand is determined by the quotient of two determinants that are expressed by means of percentage changes. These determinants are the percentage change in the quantity demanded of a product and the percentage change in price. The price elasticity exists if price changes have an impact on the changes in the quantity demanded of a product. The price increase affects the reduction of the quantity demanded of a product, while price reduction affects the growth of the quantity demanded of a product. Based on the extent to which the changes in the quantity demanded of a product are sensitive to price changes, two types of demand can be differentiated: elastic and inelastic. The measure for determining these elasticity categories is the coefficient 1 (one). Overall, the price elasticity of demand exists if price changes and changes in the quantity demanded of a product are moving in the opposite direction. In addition to these two situations, in which the quantity demanded of a product responds to changes in price, there are situations in which the quantity demanded of a product does not respond to price changes. These are the situations in which a certain quantity demanded of a product is indifferent to the price impact. Such are the situations when the price changes and changes in the quantity demanded of a product go in the same direction. Price reduction follows the reduction of the quantity demanded of a product, and vice versa -an increase in cost follows the increase in the quantity demanded of a product. For these situations, it is clear that the quantity demanded is not affected by the prices, but other factors of impact on demand, and therefore we can say that the price elasticity of supply in these situations is indifferent to the impact of price changes. In Table 4 , the coefficients are shown by using a minus sign (-). The positions where these signs are marked, show the presence of elastic or inelastic demand. The coefficients that are shown in the table without the minus sign (-) indicate the existence of an indifference of the price elasticity of demand at the positions where they are displayed.
The analysis of the coefficients of elasticity of demand shows that the elasticity of demand is more dominant in comparison to the inelasticity. However, if one takes into account the indifference of the elasticity of demand, then the situation changes and it becomes evident that the elasticity of demand does not dominate the market of the displayed categories of agricultural products. The largest number of indifferent positions, if categories of agricultural products are observed individually, is found in the category C1. This situation reflects the fact that in this category there is the largest number of positions in which demand is not dependent on changes in prices and that the indifference is apparently affected by other factors of demand that are of non-price character. The highest elasticity coefficient was calculated in the category C2 in the SA and it is -18.2727, which means that in 2013, 1% of changes in prices P 2017 (64) 2 (671-685) sparked 18:27 % of changes in the quantity demanded of agricultural products. The minimum coefficient of elasticity was calculated in category D1 in the SB and it is -1.0268, which means that in 2013, 1% of price changes caused 1.03% of changes in the quantity demanded of products. This coefficient almost brings closer the elasticity of demand to unit elasticity. The highest coefficient of inelasticity was calculated in the category C1 in the SA and it is -0.8458, which means that the price change of 1% in 2011 caused a change in the quantity demanded of products by 0.85%. The lowest coefficient of inelasticity was calculated in the category C2 in the SB and is -0.0018, which means that 1% of change in prices in this category caused only 0.0018% of the change of product quantities. This coefficient brings closer the elasticity of demand in this category to the perfectly inelastic demand. The degree of indifference of elasticity of demand to price changes is most pronounced in the category D2 in the SB and amounts to 15.9859. This coefficient indicates that in 2010, regardless of the price increase of 0.52%, the product quantity increased by 8.3% (based on the data in Table 1 and 2). The smallest difference is expressed by the coefficient 0.01 in the category D2 in the SB. The frequency of the elasticity coefficients and elasticity indifference is shown in Figure 1 . The fluctuation of the coefficients of price elasticity of demand in the category A in the SA, indicates that demand in this category of agricultural products has a pronounced alternating frequency of changes of elasticity and inelasticity. This situation points to the frequent occurrence of alternating falls and growth of prices in each year of the analysed period. The demand in the category A in the SB shows different characteristics. The continuity of price growth with a decrease in the quantity demanded of a product, without alternating annual fluctuations (fall-growth), had an impact on the fact in such a way that demand in this product category is largely inelastic. The indifference elasticity of demand was demonstrated only in 2015, in both sectors, in which the quantity demanded of a product increased regardless of the price increase.
The elasticity of demand in the category B of agricultural products shows two completely different situations in relation to the SA and SB. In the product category B in the SA, a large time span of indifference of demand is shown, which is spread over three years 2013-2015. In these years, there has been an increase in the quantity demanded of products regardless of the price increase. The inelasticity of demand is expressed only in 2010, while the elasticity of demand with a high range of values of the coefficient of elasticity is expressed in 2011-2012. In this category, indifference is dominant in comparison to the coefficients of elasticity and inelasticity. In the category B in the SB, the indifference appears only in the year 2013. With the increase in the price, there was an increase in quantity demanded of products. In three years of the analysed period, the demand is inelastic, while the demand is elastic two years, especially in 2015. This product category is dominated by inelastic demand.
The demand for the product category C in both sectors shows the dominance of the indifference of demand in relation to price changes. In the category C1, indifference was demonstrated in three years of the analysed period: in 2010 and in 2013-2014. The prices of products in 2010 and 2014 dropped, and the quantity demanded of products also increased, while in 2013 the situation was reversed. The prices were increased, as well as the quantity demanded of products. Demand is elastic in 2012 and 2015, while it is inelastic in the year 2011. This product category is dominated by indifference of demand. The elasticity of demand in the category C1 in the SB exists only in 2012. In that year, demand is elastic. In all other years, indifference is absolutely dominant. This category also contains the greatest indifference in relation to other categories of products analysed.
The indifference of demand in the category C2 in SA was demonstrated in two years of the analysed period in which the price increases was followed by the increase in quantity demanded of products. In three years, the elastic demand was dominating, and in 2013, the highest coefficient of elasticity was reached, when compared to all other categories of products analysed. Demand was inelastic only in 2014. In the sector SB, demand for the product category C2 is evenly distributed, in such a way that elastic demand is demonstrated in two years (in 2013 and In the category D2 in the SA, elastic demand that is demonstrated in four years of the analysed period is dominant, while indifference of demand is demonstrated in two years. In the sector SB indifference is dominant in three years, inelastic demand is seen in two years, while demand is elastic in one year of the analysed period.
Conclusion
The price elasticity of demand is analysed from the standpoint of basic parameters that affect this indicator. The analysis of price movements of the covered categories of agricultural products, on a general level, shows that the prices of agricultural products in the SB are consistently higher throughout the period analysed and compared to all the analysed categories of products in the SA. On a general level of the analysis in both sectors (the SA and SB), regardless of occasional fluctuations, the prices show a constant upward trend. Within the sector, it is demonstrated that the fluctuation of prices in the SB is lower than in the SA, i.e. the prices in the SB show a more stable a tendency of growth than the prices in the SA. By comparing the changes in prices in both sectors, it can be concluded that there is a harmony of changes. In the periods of price growth in the SA, the price growth is also shown in the SB. The same phenomenon is observed in the reverse direction. The exception to this rule is the product category A.
The frequency of changes in the quantity demanded of products is different in the comparison of the SA and SB. It was demonstrated that the fluctuation of demanded products was more significant in the SA than in the SB. This phenomenon corresponds to the constant price changes in the SA, while a more stable movement of the quantity demanded in the SB is in correspondence with lower price fluctuations in the SB. The analysis of the domination of the market of agricultural products showed that throughout the period analysed, the products of the category D1, A and C1 from the SA, dominate the market, in relation to the same product category in the SB. In the SB sector, the category D2 demonstrates market dominance, while a change of dominance occurred in product categories B and C2. The product category B in the SA assumes dominance in relation to B in the SB in 2013, while the category C2 in the SA assumes dominance in relation to C2 in SB also in 2013. After the year 2013, the SA completely dominates the market of agricultural products.
The analysis of the structure of the coefficient of price elasticity of demand shows a high heterogeneity. Such character of the structure of the coefficient of price elasticity lies in the fact that none of the product categories in both sectors has a homogeneous structure in terms of representation of elastic or inelastic demand only. The coefficients representing the elasticity of demand are represented in the structure of 34.72% of coefficients; the coefficients which exhibit lack of elasticity account for 29.17%, while the coefficients that indicate indifference of demand account for 36.11%. The analysis of the distribution of dominance of certain types of elasticity and indifference, showed that inelastic demand dominates the market of products from the category A in the SA and SB, and B in the SB. Elastic demand is dominant in product category C2 in the SA, D1 in the SB and D2 in the SA. The indifference of elasticity of demand is dominant in the product category B in SA, C1 in the SA and SB, and D2 in the SB. The uniform distribution of elasticity is shown in the product category C2 in the SB and D1 in the SA. Taking into account the distribution of the coefficients of both types of the price elasticity of demand and indifference, as an analysis of the distribution of the domination of different types of the price elasticity of demand, it can be concluded that the market of agricultural products in Serbia is largely inelastic. Overall, 34.72% of demand in the market of agricultural products in Serbia reacts to price changes, while 65.28% of the market has little or zero response to price changes.
The analysis of the correlation of the price elasticity of demand between the analysed categories of agricultural products shows that the correlation does not exist, except in the three exceptions. Such a distribution of correlation coefficients showed that these are two independent markets, without mutual influence in terms of price elasticity of demand. 
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